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Experimental investigation of heat transfer characteristics of alumina nanofluid
Yeong-Geun Kim' - Sun-Hyeng Jo* - Yong-Jin Seong® - Han-Shik Chung® - Hyo-Min Jeong¥
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Abstract:  Nanofluids are suspensions of metallic or nonmetallic nano powders in base liquid and can be
employed to increase heat transfer rate in various applications. In this research the heat transfer character-
istics has been experimented by alumina(50 nm)/water nano-fluids. Experimental results showed that the
increasing the concentration of alumina nanofluids local and average heat transfer coefficient increased.
The local heat transfer coefficient of 6 Wt% nanofluid was increased 37~46% than water at X/D=50~120.
The average heat transfer coefficient of 6 Wit% nanofluid was rapidly increased than water at Reynolds
number 1100~1300.
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Figure 1: Thermal conductivity of each material.
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Figure 4: Dispersion result of alumina/ water-
nanofluid during 30 days.
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Figure 5: Experimental apparatus.
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Figure 6: Comparison with experiment and Shah
correlation of distilled water.
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Figure 10: Average heat transfer coefficient of
various Reynolds number.

it olek. ol 3l & AP Aghe] FaT
A YL 9152 glskltt. Figure 8 3
Figure 9% #lo]&=47F 9003} 11009 uwj ¢4 whek
FedeelAe w4 ddd AFE Jehfa ot
dFuu vhef Al st SUMEES S0 A 9

s Bl

AellA 4 QG ATt Ve AEgE B

58y Sl FEelAe UefiA skl wWE =4
A A S oE FEET = JEste
H, T 0% ATE 4 A9 Ag9 UM
Folus Ao YERTh, 3 X/D=50 oA 120 +
ZFAA 6 We%e] YiefrAe] 4 @A AFwte] &
3} HwE S w) Hdj 37-46% F= =A YEhdS &

20



Figure 10& 7 AdloA glo|mz4rd up
Yehfa gloh v gk
drE P dAG AL T s A
W% Y=fA7E dolsxSy
1100~1300% W Hv A AG7F SFael vls) 2
Fo7 7S YEhaL Stk oAg Alejg e
dold e frAle] dxel vE st ghs Bl

|

3_7ﬂ§

=S =
FHL e fA 9
ol 7] 93 2 Wt%, 4 Wt%, 6 Wt% &
Azl A AEE 53 oy g
At
AT YA &

1778 E7hehes AES 19,12111, 53]
Aol A @ﬁ%} A S/ &
7ﬂ L]'E]'M‘L
< gl oWE}
Ef‘f& X/D=50~120 T-7¥oll A 6

A Aggte] B3 v

%ﬂl LERRT
U ke wxrt SRS Hat 4 ATt
Z7}1 o= Ao Uehgon | 6 Wth FxolA HolE
Z2547F 1100~1300 & W B+t @A AG7t FH50l

He & Fox S71eHe ERlsksd

= =1

L.

B Ao o

a2 e

S HE Mz mﬂ

Wt% o YrefAle] =
WS w FHu 37~46%

oﬁi l'>'

o] =L 2011dE AR (WSHsrE) 9] AY
o7 AL AE UG ol =3 7| 2AFA
A (No. 2012-0004544) 0] o] ZAL=HUt},

e

[1] J. C. Maxwell,
Magnetism, Clarendon Press, Oxford, 1873.

A Treatise on Electricity and

[2] A. S. Ahuja, “Augmentation of heat transfer in

laminar  flow of polystyrene suspensions”,
Journal of Applied Physics,
3408-3425, 1975.

[3] S. U. S. Choi, “Enhancing thermal conductivity

vol. 46, pp.

GrambA Al A L o] P83 2] A|377 A113.(2013. 1)

(4]

(5]

(6]

[7]

(8]

(9]

=90 ek A A

1
LA S R |

of fluids with nanoparticl- es", Developments

and Applications of Non-Newtonian Flows,

American Society of Mechanical Engineers

Fluid Engineering Division, vol. 231, pp.
99-105, 1995.

S. P. Jang and S. U. S. Choi, "The role of
Brownian motion in the enhanced thermal con-
ductivity of nanofluids”, Applied
Letters, vol. 84, pp. 4316-4318, 2004.
H. Xie, J. T. Xi, Y. Liu. F. Ai,

“Dependence of the thermal conductivity of

Physics

Wang,

nanoparticle-fluid mixture on the base fluid”,
Journal of Materials Science Letters, vol 21,
pp. 1469-1471. 2002.

J. A. Eastman, S. U. S. Choi,
and L. J. Thompson,

S. Li, W. Yu,
“Anomalously increased
effective thermal conductivities of ethylene gly-
col-based nanofluids containing copper nano-
particles”, Applied Physics Letters, vol. 78, no.
6, pp. 718-720, 2001.

S. P. Jang, “Technology Status and Future of
nanofluids”, Journal of the Korean Society of
Mechanical Engineers, vol.
34-36, 2006 (in Korean).

R. K. Shah,

for

46 no. 7, pp.

“Thermal entry length solutions

the circular tube and parallel plates”,
Proceedings of the 3rd National Heat and
Mass Transfer pp. HTM-11-75,
1975.

E. N. Seider and G. E. Tate,

and pressure

Conference,

“Heat transfer

drop of liquid in tubes",
Industrial and Engineering Chemistry, vol. 28,

no. 12, pp. 1429-1435, 1936.

21



	알루미나 나노유체의 열전달 특성에 관한 실험적 연구
	요약
	Abstract
	1. 서론
	2. 실험 및 결과
	3. 결론
	참고문헌


